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R factor = 0.053; wR factor = 0.124; data-to-parameter ratio = 14.7. 



The C— N bond lengths in the guanidine unit of the title 
compound, C16H18N4O2, are 1.298 (2), 1.353 (2) and 
1.401 (3) A, indicating double- and single-bond character. 
The N-C-N angles are 115.81 (16), 118.90 (18) and 
125.16 (18)°, showing a deviation of the CN3 plane from an 
ideal trigonal-planar geometry. In the crystal, C— H- ■ O 
hydrogen bonds are observed between the methyl- and 
aromatic-H atoms and nitro-O atoms. One H atom of the 
phenyl ring and of the NMe2 group associate with the O atoms 
of the nitro group, giving chains along the a- and fo-axis 
directions. Cross-hnking of these two chains results in a two- 
dimensional network along be. 



~N N' 



Experimental 

Crystal data 

C16H18N4O2 
M, = 298.34 
Monoclinic, C2^c 
a = 18.409 (2) A 
b = 7.7140 (8) A 
c = 22.493 (3) A 
= 109.503 (7)° 

Data collection 

Nicolet P3/F diffractometer 
2974 measured reflections 
2974 independent reflections 
2237 reflections with / > 2a(I) 



Refinement 

R[F^ > 2o-{f ^)] = 
wR(F^) = 0.124 
S = 1.06 
2974 reflections 



0.053 



V = 3010.9 (6) A' 
Z = 8 

Mo Ka radiation 
II = 0.09 mm"' 
r = 293 K 

0.35 X 0.25 X 0.20 mm 



3 standard reflections every 50 
reflections 
intensity decay: 3% 



203 parameters 

H-atom parameters constrained 
Ap„ax = 0.18 e A"' 
Ap„i„ = -0.22 e A"^ 



Related literature 

For the synthesis and characterization of compounds for blue 
OLEDs, see: Agarwal et al. (2011). For the crystal structures of 
A'-methylated diphenylguanidines, see: Tanatani et al. (1998). 
For non-classical hydrogen bonds, see: Desiraju & Steiner 
(1999). For the crystal structure of Af"-(4-carbazol-9-yl-phen- 
yl)-A^,A^'-diethyl-A',A''-diphenylguanidine, see: Tiritiris & 
Kantlehner (2013), and of A'"-(4-methoxyphenyl)-A',JV,JV'- 
trimethyl-A^'-phenylguanidine, see: Tiritiris et al. (2014). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 




D-H 


H- ■ A 


D-A 


D-Yi-A 


C12-H12- 


■02' 


0.93 


2.49 


3.416 (3) 


173 


C2-H2/1- ■ 


■01" 


0.96 


2.72 


3.064 (3) 


102 



Symmetry codes: fi) x, y — 1, z\ (ii) -V, — _v + \.z — \- 



Data collection: XSCANS (Siemens, 1996); cell refinement: 
XSCANS; data reduction: SHELXTL (Sheldrick, 2008); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: DIAMOND (Brandenburg & Putz, 2005); software used to 
prepare material for publication: SHELXL97. 

The authors thank Dr B. Iliev (loLiTec GmbH) for the 
synthesis of the title compound. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: NR2049). 
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iV,A/,A/'-Trimethyl-N"-(4-nitrophenyl)-N'-phenylguanidine 
loannisTiritiris^ Wolfgang Frey and Willi Kantlehner 

1. Comment 

We were interested in the synthesis and characterization of aromatic guanidines to examine their suitabihty in OLEDs 
(Agarwal et al, 2011). Because the crystal structure of the title compound was not known so far, it was decided to carry 
out an appropriate investigation. According to the structure analysis, the C1-N3 bond in the guanidine unit is 1.298 (2) A, 
indicating double bond character. The bond lengths C1-N2 = 1.401 (3) A and Cl-Nl = 1.353 (2) A are elongated and 
characteristic for C-N imine single bonds. The N-Cl-N angles are 115.81 (16)° (N1-C1-N2), 125.16 (18)° (N2-C1-N3) 
and 118.90 (18)° (N1-C1-N3), showing a deviation of the CN3 plane from an ideal trigonal planar geometry (Fig. 1). 
Similar bond lengths and angles of the guanidine CN3 part have been found by structure analysis for A^'-(4-Carbazol-9-yl- 
phenyl)- A^,7V-diethyl-A^,A'''-diphenyl-guanidine (Tiritiris & Kantlehner, 2013), several A^-methylated diphenylguanidines 
(Tanatani et al, 1998) and N"- (4-methoxyphenyl)-A^,A',A^-trimethyl-A/"- phenylguanidine (Tiritiris et al, 2014). Non- 
classical C-H— O hydrogen bonds (Desiraju & Steiner, 1999) between methyl hydrogen atoms, aromatic hydrogen atoms 
and oxygen atoms of the nitro groups are present [d(R - 0) = 2.49 and 2.72 A] (Tab. 1). One hydrogen atom of the phenyl 
ring (H12) is associated with the oxygen atom (02) of the nitro group, resulting in chains along the b axis. A second 
hydrogen atom of the NMe2 group (H2A) is coimected with 01, giving chains along the a axis. By crosslinking of both 
chams, a two-dimensional network along be results (Fig. 2). 

2. Experimental 

One equivalent of Af,Ar-dimethyl-A^,A^-methylphenyl- chloroformamidinium-chloride (synthesized from A'^.A'-dimethyl- 
A'',iV-methylphenylthiourea and phosgene) was reacted with one equivalent of 4-nitroaniline (Sigma-Aldrich) in aceto- 
nitrile, in the presence of one equivalent triethylamine, at 273 K. The obtained mixture consisting of the guanidinium 
chloride and triethylammonium chloride was reacted in the next step with an excess of an aqueous sodium hydroxide 
solution at 273 K. After extraction of the guanidine with diethyl ether from the water phase, the solvent was evaporated 
and the title compoimd was isolated in form of a colourless solid. Single crystals have been obtained by recrystallization 
from a saturated acetonifrile solution at room temperature. 

3. Refinement 

The hydrogen atoms of the methyl groups were allowed to rotate with a fixed angle around the C-N bond to best fit the 
experimental electron density, with f/iso(H) set to 1.5C/eq(C) and d(C — H) = 0.96 A. H atoms for Caromatic were positioned 
geometrically and refined using riding model, with C — = 0.93 A and L'iso(H) = 1.2f/eq(C). 
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Figure 1 

The structure of the title compound with atom labels and 50% probability displacement ellipsoids. 

b 




Figure 2 

Packing diagram of the title compound. The C-H - 0 hydrogen bonds (indicated by dashed lines) are arranged in a two- 
dimensional network (fee-view). Only hydrogen atoms involved in the hydrogen bonding system are shown. 
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N,N,yV'-Trimethyl-yV"-(4-nitrophenyl)-yV'-phenylguanidine 



Crystal data 

C16H18N4O2 
M, = 298.34 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 18.409 (2) A 
Z> = 7.7140 (8) A 
c = 22.493 (3) A 
fi= 109.503 (7)° 
F= 3010.9 (6) A3 
Z=8 

Data collection 

Nicolet P3/F 

difiractometer 
Radiation source: sealed tube 
Graphite monochromator 
Wyckoff scan 
2974 measured reflections 
2974 independent reflections 
2237 reflections with / > 2cf(T) 

Refinement 

Refinement on 7^ 
Least-squares matrix: full 
R[F^ > 2(7(F)] = 0.053 

= 0.124 
S= 1.06 
2974 reflections 
203 parameters 
0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



F(000) = 1264 

1.316 Mgm-3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 35 reflections 
e= 14-17° 
ju = 0.09 mm-' 
r=293 K 
Plate, colorless 
0.35 X 0.25 X 0.20 mm 



Rm = 0.000 

Oimx ^ 26.0°, 6mm ^ 1-9° 

h = -22^21 
A; =0^9 
/ = 0^27 

3 standard reflections every 50 reflections 
intensity decay: 3% 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (0.0442^)2 + 2.958 IP] 

where P = (i^o^ + 2F/)/3 
(A/t7V< 0.001 
Ap„^ = 0.18eA-3 
Apmn = -0.22 e A-^ 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc=kFc[l+0.001xFc2iVsin(26')]-'"' 
Extinction coefficient: 0.0044 (4) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill 
covariance mafrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) freatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted /^-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a(F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on 7^ 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



CI 0.11956(11) 0.3349(3) 0.21285 (9) 0.0330(4) 

Nl 0.09025 (10) 0.2129(2) 0.16803 (8) 0.0384(4) 

N2 0.16570(9) 0.4615 (2) 0.19854(7) 0.0356(4) 
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Atomic displacement parameters (A^) 
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CI— Nl— C2 


123.70 (18) 


C7— C8— C9 


118.8(2) 


CI— Nl— C3 


119.52(17) 


C7— C8— H8 


120.6 


C2— Nl— C3 


116.34(18) 


C9— C8— H8 


120.6 


CI— N2— C5 


121.22(16) 


C8— C9— CIO 


121.3 (2) 


CI— N2— C4 


118.76(16) 


C8— C9— H9 


119.4 


C5— N2— C4 


119.93 (17) 


CIO— C9— H9 


119.4 


CI— N3— Cll 


121.92(18) 


C9— CIO— C5 


120.1 (2) 


Nl— C2— H2A 


109.5 


C9— CIO— HIO 


119.9 


Nl— C2— H2B 


109.5 


C5— CIO— HIO 


119.9 
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TT'^ A TT'TTl 

H2A — C2 — H2B 


109.5 


N3 — Cll — C12 


117.26 (18) 


Nl — C2 — tilC 


109.5 


N3 — Cll — C16 


1 C O /I /I '7\ 

125.34 (17) 


H2A — C2 — WIC 


1 Art c 

109.5 


C12 — Cll — C16 


117.30 (18) 


ti2a — C2 — ^H2C 


1 Art C 

109. 5 


C13 — Clz — Cll 


121.7 (2) 


XT1 TTT A 

N 1 — Li — HJ A 


1 Art C 

109.5 


/"'IT /"^1T TT10 

C13 — C12 — H12 


119.1 


N 1 — C3 — H3B 


109.5 


Cll — C12 — H12 


119.1 


TTT A /"^■^ TT'>T^ 

H3A — C3 — H3B 


1 Art ^ 

109.5 


/"'l'^ 

C12 — C13 — C14 


1 1 rt Art /I o\ 

119.09 (18) 


Nl — C3 — H3C 


109.5 


C12 — C13 — H13 


120.5 


HjA — C3 — H3L 


1 Art C 

109.5 


C14 — LI J — H13 


120.5 


H3B — C3 — H3C 


109.5 


C13 — C14 — C15 


1 1 O A / 1 A\ 

121.30 (19) 


N2 — C4 — H4A 


1 Art c 

109.5 


C13 — C14 — ^N4 


1 1 rt OA /I o\ 

119.30 (18) 


N2 — C4 — H4B 


109.5 


C15 — C14 — N4 


1 1 A T rt /I rt\ 

119.39 (19) 


TTyl A A TT/ITJ 

H4A — C4 — H4B 


1 Art C 

109.5 


C16 — C15 — C14 


1 1 A A /'^\ 

119.0 (2) 


N2 — C4 — H4C 


109.5 


C16 — C15 — H15 


120.5 


H4A — C4 — H4C 


109.5 


C14 — C15 — H15 


120.5 


H4B — C4 — H4C 


109.5 


C 1 5 — C 1 6 — C 1 1 


121.35 (18) 


CIO— C5— C6 


118.56(19) 


C15— C16— H16 


119.3 


CIO— C5— N2 


120.95 (19) 


Cll— C16— H16 


119.3 


Co — C5 — N2 


1 ^ A AO /I 0\ 

120.48 (18) 


02 — N4 — Ol 


1 CA /I A\ 

122.59 (19) 


C7 — Co — C5 


1 '^A '1 /'^\ 

izU.z (Z) 


(J2 — N4 — L14 


118.72 (18) 


/~"7 r^/i Tj^ 
C / — Co — Ho 


linn 


Ul — JN4 — C14 


1 1 o n(\ /I rt\ 
llo. /U (19) 


/"'C TT^ 

C5 — Co — ^Ho 


1 1 rt A 
119,9 






N3 — CI — Nl — C2 


—157.1 (2) 


C8 — C9 — C 1 0 — C5 


-0.2 (4) 


N2 — Ci — N 1 — C2 


18.9 (3) 


C6 — C3 — C 1 0 — C9 


-1.3 (3) 


N3 — CI — Nl — C3 


15.0 (3) 


XT^I C 1 A i~^C\ 

N2 — C5 — C 1 0 — C9 


1 "7 A O /'l \ 

179.8 (2) 


N2 — CI — Nl — C3 


1 /'rt A^ /I rt\ 

-169.05 (19) 


C ' 1 XT') /" < 1 -1 /'■' 1 ^ 

Cl — N3 — Cll — C12 


1 /I rt /I /'I \ 

-149.4 (2) 


N3 — CI — N2 — C5 


—130.6 (2) 


Cl — N3 — Cll — C16 


1 A A /O \ 

34.4 (3) 


Nl — Ci — NZ — CD 


Di. / (J) 


N3 — Cii — Clz — Cii 


1 /9.D / (19) 


N3 — C 1 — N2 — C4 


46.0 (3) 


C16 — Cll — C12 — C13 


-3.9 (3) 


XT1 1 xy^ A 

Nl — CI — ^N2 — C4 


—129./ (2) 


/—1 1 1 /-1 1 /"1 1 O /-1 1 /I 

Cll — C12 — C13 — C14 


0.7 (3) 


■Ml ^1 xy^ /"111 

Nl — CI — ^N3 — Cll 


—163.60 (18) 


Clz C13 — C14 C15 


2.3 (3) 


XTO ^ 1 XT'! /"^ 1 1 

Nz — Ci — Ni — Cil 


zO.o (3) 


XT /I 

Clz — Cl j — C14 — N4 


—1 /6.60 (18) 


/—II xy^ ^1 rv 

Cl — ^N2 — C5 — CIO 


1 CO A 

-158.0 (2) 


C13 — C14 — C15 — C16 


-2.0 (3) 


C4 — N2 — C5 — CIO 


25.4 (3) 


XT/1 /^1/1 /^IZT 

N4 — C14 — C15 — C16 


1 TO c\n /I rt\ 

178.97 (19) 


e~^\ XT'^ /"*^ e~^£. 

C 1 — N2 — C5 — Co 


23.1 (3) 


C14 — C15 — C16 — Cll 


-1.4(3) 


CA KT? Pfi 




M'? n 1 c^f, n s 

i> J — 1 1 — 1 u V 1 J 


— 1 7Q '^1 Cl 


CIO— C5— C6— C7 


1.9(3) 


C12— Cll— C16— C15 


4.2 (3) 


N2— C5— C6— C7 


-179.2 (2) 


C13— C14— N4— 02 


171.2 (2) 


C5— C6— C7— C8 


-1.0(4) 


C15— C14— N4— 02 


-9.8 (3) 


C6— C7— C8— C9 


-0.5 (4) 


C13— C14— N4— 01 


-9.2 (3) 


C7— C8— C9— CIO 


1.1 (4) 


C15— C14— N4— Ol 


169.88 (19) 


Hydrogen-bond geometry (A, °) 


D—Yi-A 


D—n 


U-A D-A 


D—n-A 


C12— H12 • 02' 


0.93 


2.49 3.416 (3) 


173 


C2— HZ4 - Ol" 


0.96 


2.72 3.064 (3) 


102 
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Symmetry codes: (i) x, y-l, z; (ii) x, -y+l, z-1/2. 
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